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§7. Reheat Mode Discharges in LHD 
Morita, S., Goto, M. 
Reheat mode, which is characterized by a large 
increment of Wp after switching off gas puffing, has been 
observed in small and middle helical devices. In such 
devices a penetration length of edge neutrals easily closes to 
IOcm, since the edge temperature is relatively low. The 
plasma radius, however, is not sufficiently large in 
comparison with the neutral penetration length. The 
plasma volume occupied by the neutrals easily exceeds 50% 
to the total plasma volume. On the contrary LHD has a 
large plasma radius of <a>=60cm and a high temperature is 
observed at plasma edge (I ke V at '1=0.9). The question is 
whether the reheat mode can be observed also in LHD or 
not. 
The high-density operation was tried to get reheat 
mode and a large increment of Wp was observed at 
Rax=3.70m configuration, as shown in Fig.l. In case of 
Rax=3.60m the improvement of plasma performance was 
not clear, although only a small increment of Wp was 
observed after switching off the gas puffing. Also in case 
of Rax=3.75m the reheat mode was not observed. A 
typical difference among these configurations is in a 
thickness of the ergodic layer surrounding the main plasma. 
In Rax=3.60m case the thickness of the ergodic layer is a 
few cm but in Rax=3.75m case it closes to 10cm. 
According to the increase in thickness of the ergodic layer 
the edge temperature becomes low and the density limit 
becomes also low. As a result, in Rax=3.75m case the 
plasma collapsed before reaching a density range at which 
the reheat mode happens. In Rax=3.60m a high energy 
confinement time (2 times of previous stellarator scaling) 
and a higher edge temperature are obtained. The edge 
particle confinement is better than another configurations 
and the edge temperature is high enough even in 
high-density range. Then, the increment of Wp with reheat 
mode is relatively small in Rax=3.60m case. 
The Bt dependence of reheat mode was studied in 
Rax=3.6m case (see Fig.2). Densities needed for the reheat 
mode become higher at higher Bt range. This suggests 
existence of an upper limit of edge temperature. Thus, it is 
understood that there exists an edge temperature wi ndow for 
appearance of the reheat mode. In other words in higher 
edge temperature case the Wp does not increase and in 
lower edge temperature case it leads to the radiation collapse, 
even if the gas puffing is stopped. 
After switching off the gas puffing only the 
density at ergodic layer drops immediately as shown in Fig.3. 
An edge temperature rjse appears in this region with an 
appearance of relatively steep pressure gradient. It is also 
observed from Thomson scattering measurement that this 
temperature increase at plasma edge is transferred toward 
the plasma core in a time scale of energy confinement. 
From the study of reheat mode it is understood that the edge 
local parameters are directly connected to the core 
parameters and the existence of the high edge temperature is 
really needed for confinement improvement. 
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Fig.l. Density dependence of Wp as a parameter of Rax. 
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Fig.2. Bt dependence of reheat mode. 
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Fig.3. Time behavior of ne in case of Rax=3.70m. After 
switching off gas puffing the ergodic layer density is 
rapidly dropped with an increase of Wp and edge 
temperature. 
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